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Abstract 
This study investigated students’ perceptions of argumentation by using Argumentation Perception Test. The sample was 245 
high school students. The results showed that while practical activities were found as the most used activity in argumentative 
discourse, role play was the least one. Most students were found to feel themselves enthusiastic for participating in an 
argumentation discourse. Students’ perceptions’ of argumentation were based on knowledge, classroom activities, understanding, 
nature of science, actions by teachers and students, and classroom management. This study contributes to the evidence base for 
understanding the connection between students’ argumentation perceptions and their improved engagement in argumentative 
discourse. 
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1. Introduction 
There has been substantial research on argumentation in science education (Erduran & Jimenez-Aleixandre, 
2008). Argumentation can be defined as connection between claims and data through the use of justification and 
evaluation of knowledge (Jimenez-Aleixandre & Erduran, 2008). Many researchers argue that argumentation as a 
part of science learning should be promoted and explicitly taught in science classrooms (e.g., Simon, Erduran & 
Osborne, 2006; Kelly & Chen, 1999). 
Students’ perceptions of science are influential in their learning and achievement in science (Koballa, Crawley, & 
Shrigley, 1990). Some research indicated that there is a relationship between students’ attitudes towards school 
science and their learning or achievement in science (e.g., Simpson & Oliver, 1990; Osborne, Simon, & Collins, 
2003). The factors affecting students’ perceptions of science might be also thought as parts of discourse in the 
classroom because Gee (1990) defines Discourse with “big D” as the combination of language with other social 
practices. Over the last few decades, since language has been reported as an important factor in learning, the role of 
discourse has also begun to be discussed in science learning. Kelly (2007) argues that discourse processes are 
effective in knowledge construction, and learning occurs through discourse in the classroom. “Active participation 
by learners in the discourse of lessons is therefore central to providing an enabling learning environment. Talking 
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offers an opportunity for conjecture, argument and challenge. In talking, learners will articulate reasons for 
supporting particular conceptual understandings and attempt to justify their views. Others will challenge, express 
doubts and present alternatives, so that a clearer conceptual understanding will emerge” (Newton, Driver, & 
Osborne, 1999, p. 554). Therefore, discourse as an important factor in developing students’ perceptions of school 
science has also an influence in developing students’ understanding of science concepts.  
Argumentation as a critical discourse process in science has been promoted as part of conceptual and epistemic 
goals of science learning (Duschl & Osborne, 2002). There is also evidence that engaging in argumentation 
discourse is an effective way for students’ development of conceptual understanding in science (Driver, Newton, & 
Osborne, 2000; Jimenez-Aleixandre, Rodriguez, & Duschl, 2000; von Aufschnaiter, Erduran, Osborne & Simon, 
2008). In addition, the discursive practices support developments of students’ epistemological understanding 
(Erduran & Jimenez-Aleixandre, 2008) because to enhance for students’ involvement to discursive practices makes 
a contribution to promoting argumentation in science classroom (Driver et al., 2000). There is evidence on students’ 
difficulties in formulating arguments due to insufficient participation in scientific discourse and teachers’ limited 
pedagogical skills in organizing activities supporting argumentation.  In a classroom environment, encouragement of 
students’ involvement to discourse by questioning, justifying, and evaluating both their and others’ explanations 
support construction of knowledge in their mind (Duschl & Osborne, 2002). Therefore, students should be promoted 
to involve in classroom discourse in an active way. Students’ difficulties in constructing arguments and in 
participating into argumentative discourse result also from teachers’ limited pedagogical skills in organizing 
activities supporting argumentation discourse (Newton et al., 1999; Duschl & Osborne, 2002).  
Investigations into the perceptions of both students’ and teachers’ on argumentation would be useful for 
understanding how to surpass students’ difficulties in argumentation. There is limited understanding of how 
students’ perceptions of argumentative discourse is related to their understanding and construction of arguments. 
Therefore, the main purpose of this study is to investigate students’ perceptions of argumentation in science 
classroom. Our aim is to build a research in argumentation to include how students themselves view this strategy in 
the classroom. 
2. Methodology 
2.1. Sample 
The participants of the study were 245 high school students (140 male, 105 female) from three schools in Turkey. 
Two of the schools were in the east (50.6 %) and the other one was in west part of Turkey (49.4 %). In many 
respects, Turkey is a diverse country with vast differences across eastern and western region. For example, eastern 
part is being primarily dominated by rural communities and western part is urban centre. The schools in eastern part 
were state high schools. The school in western part was an Anatolian high school which is selective school where 
there is an examination in entry requirement. Their ages varied from thirteen to twenty. All students participated 
voluntarily in the study. 
2.2. Perception of Argumentation Test 
This test was adapted from Chin (2008). The original test was developed to understand teachers’ perspectives 
towards discourse and argumentation in science classes in Brunei. Perception of Argumentation Test is composed of 
two parts. First part of the test is related to discourse in classroom. There are four questions in this part. Two are 
open-ended questions on importance of discourse and quality of discourse. The other two questions are related to 
classroom activities encouraging scientific discourse.  
The second part of the test is related to argumentation in science and science education. There are six questions in 
this part. Two of them are open-ended questions about importance of argumentation in science education and about 
scaffolding for argumentation. The other questions are related to activities for promoting argumentation in science 
classes and students’ attitudes to these activities. 
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2.3. Data Analysis Approach 
In this study, both quantitative and qualitative analyses were carried out. In the first part of this test, for the 
analysis of the question related to classroom activities encouraging scientific discourse, frequencies of the classroom 
activities and student participations were determined. In the second part of this test, the frequency analyses were 
performed on the argumentation usage in science courses; the activities that promote argumentation in the class, and 
students’ attitudes to these activities.  
Qualitative content analysis approach was used to analyze the data from open ended questions in the test. By 
considering the data from students’ responses to these open ended questions, the codes were categorized under 
particular themes. For this, firstly we assigned the codes to meaningful data segments based on the purpose of this 
research. Codes like “making experiment”, “group discussion”, “participating in discussion”, “taking students’ 
attention”, and “science as subjective” were generated from the data to classify students’ perceptions of 
argumentation. Then we reached the themes like “nature of science”, “classroom management”. We performed this 
process in order to describe students’ views on argumentation.  
3. Findings 
Exploratory and practical activities were rated by the students as the most frequently used strategies that 
encouraged scientific discourse in the classroom. Open discussion and role play were the least used activities in the 
classroom discourse from the students’ perspectives. The result of the frequency of argumentation usage showed 
that most of the students (31.8 %) thought that argumentation was sometimes used in science lessons. 26.1 % of the 
students said that argumentation was used in every science lesson. Most of the students (57.9%) claimed that the 
instruction based on argumentation was used in their science lessons. While most of the students said that 
argumentation had been used in science classroom in previous question, they claimed that pair work, open 
discussion, and role play were the activities, which were not used in their science class. A majority of them claimed 
that they felt enthusiastic while classroom activities based on argumentation had been carrying out in their science 
classroom. That is to say, they had positive attitudes toward these activities. After these quantitative analyses, we 
concluded that students have positive attitudes toward discourse and argumentation. However, their responses were 
conflicting. While they said that argumentation was used frequently in their science classrooms, they claimed that 
some important activities in argumentation such as open discussion or role play were not frequently used in science 
lessons. 
With respect to the qualitative data analysis, the themes produced were “knowledge”, “classroom activities”, 
“understanding”, “nature of science”, “actions by teachers”, “actions by students”, and “classroom management”. 
Knowledge as a theme in students’ perceptions involved stability of knowledge, improving viewpoints, and getting 
more trustworthy knowledge. Most students thought that argumentation ensures the knowledge to be stable for 
them. They also believed that argumentation was important because listening to a lesson and comprehending the 
truest and improving viewpoints were based on argumentation. Classroom activities as another students’ perception 
of argumentation involved making experiment, making debate, giving daily life examples, pair discussion, open 
discussion, visual presentation, practices, group discussion, talking about update/interesting subjects, giving 
feedback to homework and classroom activities, explanatory teaching, and solving numerical problems clearly. A 
majority of the students claimed that teachers should make experiments in science classes to promote argumentation. 
Understanding theme involved understanding concepts, understanding logic, not memorizing, understanding logic of 
formulation, founding ground for better understanding, knowing the reasons, meaningful learning. Many students 
claimed that argumentation was important because it enhanced their understanding of the science subjects. Students 
also have an argumentation perception connected with nature of science. This perception involved proving 
claims/ideas, science is based on argumentation, scientific nature, understanding/knowing history of science, 
learning of reality, science as subjective, necessity of claims, ideas and proofs in science. Students believed that 
argumentation was a way to prove ideas and claims. They also connected argumentation with certain knowledge and 
reality. Actions by students as students’ another perception of argumentation involved dealing with 
claims/counterclaims, participating in discussion, getting new ideas, discussing/checking correctness of ideas, 
teaching concepts to other people, transferring of thoughts, discussing ideas independently. Students thought that 
argumentation in science lessons provided them to get new ideas. Argumentative discourse was also seen an 
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environment to check correctness of ideas and to transfer ideas to the other students. Actions by teachers as 
students’ another perception of argumentation involved searching, taking students’ ideas, more knowledgeable 
teachers, making concepts clear, explaining concepts, making review before lesson, promoting students to discuss, 
evaluating different viewpoints. Students thought that teachers should search about subjects they would teach in 
order to promote argumentation in their science classes. Furthermore, they said that more knowledgeable teachers 
were necessary for applying argumentation in science lessons. Classroom management perception involved 
motivating/promoting students to participate in lessons, authority/importance of teacher, making science lessons 
more enjoyable, and getting students’ attention to lesson. Students especially pointed to role of science teachers as 
an authority in the classroom. They thought that teachers should teach science subjects in an enjoyable way in order 
to promote argumentation in science lessons. 
4. Discussion 
Numerous studies were carried out on argumentation in science education from many different aspects such as 
students’ understanding of argument (Berland & Reiser, 2008), teacher’s role in an argumentative discourse (Simon, 
Erduran, & Osborne, 2006), epistemological aspects in argumentation (Sandoval, 2005), methodological 
perspectives (Erduran, Simon, & Osborne, 2004), quality of students’ arguments (Osborne, Erduran, & Simon, 
2004). However, study of students’ perceptions has been an understudied area in argumentation research.  
This study contributes to this literature by highlighting the role of students’ perceptions of argumentation. The 
results indicated that students had positive attitudes towards argumentation in the science classroom. In addition, the 
results suggest that the students’ understanding of argument is limited as they present conflicting views with respect 
to the existence of strategies that support argumentation in lessons. There is also limited understanding of teachers’ 
perceptions of argumentation. Coherence between teachers’ and students’ perceptions is important for the effective 
teaching of argumentation. Therefore, teachers’ perception of argumentation is another area for future research in 
argumentation in science education.  
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